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Abstract: TiO2 nanocrystals decorated core-shell CdS-CdO nanorod arrays, TiO2@CdO/CdS NR, were 

fabricated as high efficiency anodes for photoelctrochemical hydrogen generation. The novel sandwich 

heterostructure was constructed from first growth of CdS nanorod arrays on a fluorine doped tin oxide 

(FTO) substrate with a hydrothermal process, followed by in situ generation of CdO thin films of single 

digit nanometers from the CdS nanorod surfaces through thermal oxidation, and final decoration of TiO2 

nanocrystals of 10-20 nm via a successive ionic layer absorption and reaction process. The core-shell 

CdS-CdO heterostructure possesses a Z-scheme band structure to enhance interfacial charge transfer, 

facilitating effective charge separation to suppress electron-hole recombination within CdS for much 

improved current density generation. The final decoration of TiO2 nanocrystals passivates surface 

defects and trap states of CdO, further suppressing surface charge recombination for even higher 

photovoltaic conversion efficiencies. The photoelectrochemical performances of the plain CdS nanorod 

array were significantly improved with the formation of the sandwich heterostructure, achieving a photo 

current density of 3.2 mA/cm
2
 at 1.23 V (vs. RHE), a 141 % improvement over the plain CdS nanorod 

array and a 32% improvement over the CdO/CdS nanorod array. 
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